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(57) Abstract 

The invention relates to a refuse-handling vehicle (10) in the form of a truck. The vehicle (10) includes a wheeled chassis (14) and a 
pair of lifting arms (20) pivotally connected to opposed sides of the chassis (14) for loading a bucket onto or offloading a bucket from the 
chassis. Each lifting arm (20) includes a first arm member (26) pivotally connected at one end (30) to a central region (22) of the chassis 
(14) spaced from the front and rear ends of the chassis, and a second arm member (28) pivotally connected to the other end (32) of the first 
arm member. A cylinder (38) and ram (42) is provided far pivoting each first arm member (26) relative to the chassis (14), and a cylinder 
(46) and ram (48) is provided for pivoting each second arm member (28) relative to its corresponding first arm member (26). The chassis 
(14) of the vehicle (10) is specifically designed to carry two buckets (16 and 18) one in front of the other, and the lifting arms (20) are 
sized to load or offload each of the buckets independently of one another. 
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REFUSE-HANDLING VEHICLE 



B ACKGROUNP OT THE INVHmQK 

THIS invention relates to a refiise-handling vehicle. More specifically, the 
invention relates to a refiise-handling vehicle for carrying two refuse-loading 
buckets simultaneously. 

A number of different types of refuse-handling vehicles exist. Some of these 
vehicles are in the form of trucks or trailers which have integrally formed 
loading bins. Others are designed to carry refuse-loading buckets which can be 
loaded onto or offloaded from the vehicle. 

Conventional refiise-handling vehicles with detachable loading buckets 
generally have a pair of lifting arms which project upwardly from a rear aid of 
the vehicle and which are pivotable relative to the vehicle chassis for loading a 
bucket onto the vehicle chassis or offloading the bucket from the chassis. A 
disadvantage associated with these types of vehicles is that the lifting arms 
transfer loads received from a loading bucket directly to the rear end of the 
chassis, and this can cause the vehicle to tip backwards during the loading or 
offloading of the bucket Accordingly, stabiliser legs are usually provided to 
stabilise the vehicle during loading and offloading. A further drawback 
associated with these vehicles is that normally they are designed to cany only 
one bucket at a time which limits the efficiency of the vehicle. 
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Refuse-handling vehicles which are designed to cany two buckets one in front 
of the other are also known, but generally these vehicles cannot load and 
offload each of the buckets independently of one another. Accordingly, in 
order to load or offload the front bucket, the rear bucket must first be 
offloaded and then later loaded back onto the vehicle. This loading or 
offloading procedure can be time consuming and tends to affect the efficiency 
of the vehicle. 

It is an object of the present invention to provide a refuse-handling vehicle 
which can carry two buckets one behind the other and which has means for 
loading, offloading and tipping each of the buckets independently of one 
another. 



qiTMMAHV OF THE INVENTION 

According to the invention there is provided a refuse-handling vehicle in the 
form of a truck or a trailer including: 

a wheel ed chassis having a front end and a rear end; 

a pair of lifting arms pivotally connected to opposed sides of the 
chassis for loading a bucket onto or offloading a bucket from the 
chassis, each lifting arm including a first arm member pivotally 
connected at one end to a central region of the chassis spaced from the 
front and rear ends of the chassis, and a second arm member pivotally 
connected to the other end of the first arm member; 
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primary drive means for pivoting the first arm members relative to the 
chassis; and 

secondary drive means for pivoting the second arm members relative 
to the first arm members. 

In a preferred embodiment of the invention, the chassis is designed to carry 
two buckets one in front of the other, and the lifting arms are sized to load or 
offload each of the buckets independently of one another. 

Typically, the first arm members are pivotable between a lowered position in 
which they extend backwards from the central region of the chassis towards 
the rear end thereof and are substantially parallel with the chassis, and a raised 
position in which the first ami members extend upwardly from the central 
region of the chassis transversely to the chassis. 

The primary and secondary drive means in a preferred arrangement comprise 
double-acting hydraulic cylinders and rams. 

The hydraulic cylinders of the primary drive means may be connected to the 
wheeled chassis and the corresponding rams of the primary drive means may 
be connected to the first arm members so that extension of the rams from the 
cylinders causes the first arm members to move from the lowered position to 
the raised position, and retraction of the rams into the cylinders causes the first 
arm members to move from the raised position to the lowered position. 

The cylinders of the secondary drive means may be connected to the first arm 
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members and the corresponding rams of the secondary drive means may be 
connected to the second arm members so that extension of the rams from the 
cylinders and retraction of the rams into the cylinders causes the second arm 
members to pivot relative to the first arm members. 

Preferably, the first aim members are connected to one another by means of a 
torsion bar which extends through the chassis and which is rotatable relative to 
the chassis for allowing the first arm members to pivot between the lowered 
and the raised positions. 

In a particularly preferred arrangement, the second arm members are 
connected to one another by means of a cross beam. 

Each of the second arm members may carry a tipping device in the form of a 
cable and pulley system which is operated by a further hydraulic cylinder and 
ram for tipping a bucket relative to the chassis. Typically, for each second arm 
member, a steel cable is connected at one end to the arm member, and is 
arranged to extend over a first pulley carried by the ram and a second pulley 
carried by the cylinder to a free end secured to a shackle or the like for 
connecting the cable to a bucket To tip a bucket supported by the lifting arms 
and connected at one end to the free ends of the cables, the tipping rams are 
extended from the cylinders so as to cause the ends of the cables connected to 
the end of the bucket to be drawn towards the second pulleys, thereby to rotate 
the bucket relative to the lifting arms. 
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RRIF.F DESCRI PTION OF THE DRAWINGS 

The invention will now be described in more detail, by way of example only, 
with reference to the accompanying drawings in which: 

Figures 1 to 4 show side views of a refuse-handling vehicle according 

to the present invention with lifting arms in different 
positions during the offloading of one of a pair of 
buckets carried by the vehicle; 

Figures 5 and 6 show side views similar to those illustrated in Figures 1 

to 4 with the lifting arms in different positions during 
the offloading of the other of the pair of buckets carried 
by the vehicle; and 

Figure 7 shows a side view of a tipping device on one of the 

lifting aims of the refuse-handling vehicle of the 
invention. 



DFSrRIPTIOTM OF AN EMBODIMENT 

Figures 1 to 6 of the drawings illustrate a refuse-handling vehicle 10 according 
to the present invention* In this embodiment of the invention, the vehicle is in 
the form of a truck having a cab 12 and a wheeled chassis 14. As can be seen, 
the wheeled chassis is designed to carry two refuse-loading buckets 16 and 18 
which can be arranged one in front of the other on the chassis. 
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Referring in particular to Figure 1 of the drawings, a pair of lifting aims 
designated generally with the reference numeral 20 is pivotally connected to 
opposite sides of a central region 22 of the chassis 14 by means of a torsion 
bar 24 which extends through the chassis from one lifting arm to the other. It 
will be appreciated that only one of the pair of arms 20 is visible in the 
drawings. Each of the lifting arms includes a first arm member 26 and a 
second arm member 28. The first arm member 26 of each lifting arm extends 
backwards from one end 30 connected to the torsion bar 24 to another end 32 
connected to the second arm member 28 by means of a pivot pin 34. The ends 
36 of the second arm members 28 are connected to one another by means of a 
cross beam (not visible) so that the arm members 28 and the cross beam 
together form an inverted U-shaped structure for supporting the buckets 1 6 
and 1 8 when they are loaded onto or offloaded from the chassis 14. 

The lifting arms 20 are connected to drive means in the form of a series of 
double-acting hydraulic cylinders and rams for pivoting the arm members 26 
and 28 relative to one another and to the chassis 14. In this regard, a hydraulic 
cylinder 38 is pivotally connected to each side of the chassis 14 at a pivot pin 
40 and a corresponding ram 42 is pivotally connected to each of the first arm 
members 26 at a pivot pin 44. Another hydraulic cylinder 46 is pivotally 
connected to each of the first arm members 26 and a corresponding ram 48 is 
pivotally connected to each of the second arm members 28, as shown. 

Accordingly, as the rams 42 are extended from the cylinders 38, the first arm 
members 26 are pivoted in the direction of the arrow A from a lowered 
position in which they are substantially parallel with the chassis 14, as 
illustrated in Figure 1, to a raised position in which they extend upwardly 
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from the chassis, as illustrated in Figure 2. Conversely, retraction of the rams 
42 draws the first arm members back from die raised position into the lowered 
position. With suitable extensions and retractions of the rams 48, the second 
arm members can be pivoted relative to die first arm members between a first 
position in which the arms 28 are orientated transversely with respect to the 
arm members 26 (see Figures 1, 2 and 5) and a second position in which the 
respective arm members 26 and 28 are substantially parallel and are aligned 
with one another (see Figures 3, 4 and 6). 

The wheeled chassis also includes a pair of stabiliser legs 50 (only one of 
which can be seen in the drawings) at a rear end 52 thereof which can be 
raised and lowered, hydraulically, between an operative position and an 
inoperative position. 

In practice, the refuse-handling vehicle 10 is used to deliver empty refuse- 
loading buckets to refuse collection points and to transport refuse loaded into 
these buckets from the refuse collection points to refuse dump sites. The 
operation of the vehicle for the purpose of loading and offloading the buckets 
is described below with reference to Figures 1 to 6 of the accompanying 
drawings. 

Referring first to Figures 1 to 4 of the drawings, the bucket 16 is offloaded 
from the chassis 14 by means of the lifting arms 20 as follows. Initially, the 
lifting arms are pivoted from the lowered position illustrated in Figure 1 to the 
raised position illustrated in Figure 2 by extending the rams 42 from the 
cylinders 38. In this position, lifting chains 54 are attached by means of 
shackles or the like to lifting lugs 56 on both sides of the bucket 16. 
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Thereafter, the second arm members 28 are pivoted relative to the first arm 
members from the position illustrated in Figure 2 to the position illustrated in 
Figure 3 by extending the rams 48 from the cylinders 46. It will be appreciated 
that the lifting arms 26 and 28 are sized to allow the bucket 16 to be raised 
over the bucket 18 during this step. Once the bucket 16 reaches the position 
illustrated in Figure 3, the arm members 26 are lowered again into the position 
illustrated in Figure 4 by retracting the rams 42 into the cylinders 38. In Figure 
4, the bucket 16 is seen in an offloaded position in which it can be 
disconnected from the lifting arms 20 by removing the chains 54 from the 
lifting lugs on the bucket 

In order to load the bucket 16 onto the chassis 14, the procedure described 
above is reversed. Accordingly, after attaching the chains 54 to the bucket 16, 
the arms 26 are raised into the Figure 3 position, the arms 28 are pivoted into 
the Figure 2 position and the chains are then detached from the bucket. 

The connection of the arm members 26 to the central region of the chassis 14 
as illustrated in the drawings is important because it allows the lifting arms 20 
to load and offload the bucket 16 independently of the bucket 18. 

Referring now to Figures 5 and 6 of the drawings, the bucket 18 is offloaded 
from the chassis 14 by positioning the lifting arms 20 in the position 
illustrated in Figure 5 and connecting the chains 54 to the bucket 18 in a 
similar fashion to that described above with reference to the bucket 16. 
Thereafter, the arm members 28 are pivoted relative to the arm members 26 
by extending the rams 48 from the cylinders 46. As the rams 48 are extended, 
the aim members 28 move from the position illustrated in Figure 5 to the 
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position illustrated in Figure 6. In Figure 6, the bucket 1 8 is positioned on the 
ground and can be disconnected from the lifting arms 20 by simply detaching 
the chains 54 from the bucket To load the bucket 18, the chains 54 are 
connected to the bucket and the arm members 28 are pivoted back into the 
Figure 5 positioa 

During the loading and offloading operations described above, the stabiliser 
legs 50 are maintained in a lowered position, as shown, as a safety precaution. 
However, it will be appreciated that since the loads received by the lifting 
arms 20 during loading and offloading are transferred to a central region of the 
chassis 14 in front of the rear wheels 56, the vehicle 10 is relatively stable 
during loading and offloading when compared with conventional refuse- 
handling vehicles. 

In Figure 7, a tipping device 58 for tipping the buckets 1 6 and 1 8 is illustrated. 
The device 58 comprises two cable and pulley systems (only one of which is 
shown) attached to the arm members 28. The arm member 28 illustrated in 
Figure 7 can be seen to cany a pair of pulleys 60 and 62 at either end of a 
hydraulic cylinder 64 and ram 66. A steel cable 68 is connected at one end 70 
to the arm member 28 and is arranged to extend over the pulleys 60 and 62 to 
a free end 72 in the manner illustrated. The free end 72 carries a shackle or the 
like which is connectable to a tipping lug 74 welded to the bucket 1 6. 

To tip the bucket 16 while it is supported on the lifting arms 20 by the chains 
54, the free ends 72 of the steel cables 68 are connected to the tipping lugs 74, 
typically before the bucket is raised off the chassis 14, and the rams 66 are 
extended from a withdrawn position inside the cylinders 64 to an extended 
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position, as illustrated in Figure 7. As the rams are extended, the free ends 72 
of the cables 68 are drawn towards the pulleys 62, thereby causing the bucket 
16 to rotate about the cross beam extending between the upper ends 36 of the 
arm members 28 from a non-tipping position, illustrated in broken outline in 
Figure 7, to a tipping position illustrated in solid outline in this Figure. When 
the rams 66 are withdrawn into the cylinders 64, the cables are fed off the 
pulleys 62 so as to allow the bucket 1 6 to rotate back into the non-tipping 
position. 

The various hydraulic cylinders on the vehicle 10 are connected to a hydraulic 
power pack (not shown) on the chassis 14 which is powered by the power 
take-off shaft of the vehicle (also not shown). 

Although the invention has been described above with reference to a refuse- 
handling vehicle for handling refuse-loading buckets, it should be appreciated 
that the vehicle could also be used for various other purposes in which 
containers are transported from one location to another. For example, the 
vehicle may be used for earthmoving, for internal transportation in steelworks 
and forges, or for recovery of scrap metal. 

It should also be appreciated that the design of the lifting arms 20 allows for a 
plurality of empty buckets to be stacked one on top of the other on the chassis 
14 so that a plurality of buckets can be delivered to various refuse collection 
points in one trip. 

One advantage of the refuse-handling vehicle of the embodiment of the 
invention described above is that the lifting arms 20 are arranged to load or 
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offload each of the buckets 16 and 18 independently of one another. Another 
advantage is that the lifting arms are arranged to transfer loads received from 
the buckets to the chassis 14 at a central region of the chassis, thereby to 
improve the stability of the vehicle during loading, offloading or tipping. 
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CLA IM S 

1 . A refuse-handling vehicle in the form of a truck or a trailer including: 

a wheeled chassis having a front end and a rear end; 

a pair of lifting arms pivotally connected to opposed sides of 
the chassis for loading a bucket onto or offloading a bucket 
from the chassis, each lifting arm including a first aim member 
pivotally connected at one end to a central region of the chassis 
spaced from the front and rear ends of the chassis, and a 
second arm member pivotally connected to the other end of the 
first aim member; 

primary drive means for pivoting the first arm members 
relative to the chassis; and 

secondary drive means for pivoting the second arm members 
relative to the first arm members. 

2. A refuse-handling vehicle according to claim 1, wherein the chassis is 
designed to carry two buckets one in front of the other, and the lifting 
arms are sized to load or offload each of the buckets independently of 
one another. 

3. A refuse-handling vehicle according to either claim 1 or claim 2, 
wherein the first aim members are pivotable between a lowered 
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position in which they extend backwards from the central region of the 
chassis towards the rear end thereof and are substantially parallel with 
the chassis, and a raised position in which the first arm members 
extend upwardly from the central region of the chassis transversely to 
the chassis. 

4. A refuse-handling vehicle according to any one of the preceding 
claims, wherein the primary and secondary drive means comprise 
double-acting hydraulic cylinders and rams. 

5. A refuse-handling vehicle according to claim 4, wherein the hydraulic 
cylinders of the primary drive means are connected to the wheeled 
chassis and the corresponding rams of the primary drive means are 
connected to the first arm members so that extension of the rams from 
the cylinders causes the first arm members to move from the lowered 
position to the raised position, and retraction of the rams into the 
cylinders causes the first arm members to move from the raised 
position to the lowered position. 

6. A refuse-handling vehicle according to either claim 4 or claim 5, 
wherein the cylinders of the secondary drive means are connected to 
the first arm members and the corresponding rams of the secondary 
drive means are connected to the second arm members so that 
extension of the rams from the cylinders and retraction of the rams 
into the cylinders causes the second aim members to pivot relative to 
the first arm members. 
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7. A refuse-handling vehicle according to any one of the preceding 
claims, wherein the first arm members are connected to one another by 
means of a torsion bar which extends through the chassis. 

8. A refuse-handling vehicle according to any one of the preceding 
claims, wherein the second arm members are connected to one another 
by means of a cross beam. 

9. A refuse-handling vehicle according to any one of the preceding 
claims, wherein each of the second arm members carries a tipping 
device in the form of a cable and pulley system which is operated by a 
further hydraulic cylinder and ram for tipping a bucket relative to the 
chassis. 



10. 



A refuse-handling vehicle substantially as herein described with 
reference to the accompanying drawings. 
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